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Teraoka [1] Baston and Garnaev [2] 2
[1] 2
( )
Baston and Gamaev [2] [1] Silent







$A_{i}(t)(i=1,2)$ $A_{i}(t)$ $A_{i}(0)=0,$ $A_{i}(1)=1$







$m_{i}= \{t\geq 0|\sup_{0<t<1}K_{i}(t), i=1,2\}$ (2)
1864 2013 213-223 213
$(x, y)\in[0,1]\cross[0,1]$ $i(=1,2)$
$(x, y)$ $M_{i}(x, y)$
$(X, Y)\in[0,1]\cross[0,1]$ $i$
$F_{1}=F_{1}(x)=Pr\{X\leq x\}\in[0,1]$ , (3)
$F_{2}=F_{2}(y)=P_{\Gamma}\{Y\leq y\}\in[0,1]$ (4)
(3) (4)
$M_{1}(x, F_{2})= \int_{Y}M_{1}(x, y)dF_{2}$ , (5)
$M_{2}(F_{1}, y)= \int_{x}M_{2}(x, y)dF_{1}$ (6)
$M_{i}(F_{1}, F_{2})$
$M_{i}(F_{1}, F_{2})= \int_{X}\int_{Y}M_{i}(x, y)dF_{1}dF_{2}$ (7)
$(F_{1}^{*}, F_{2}^{*})$ Nash
$M_{i}(F_{1}^{*}, F_{2}^{*})$
$M_{1}(F_{1}^{*}, F_{2}^{*})\geq M_{1}(F_{1}, F_{2}^{*})$ , (8)
$M_{2}(F_{1}^{*}, F_{2}^{*})\geq M_{2}(F_{1}^{*}, F_{2})$ . (9)
(8) (9) $(F_{1}^{*}, F_{2}^{*})$
$M_{i}(F_{1}^{*}, F_{2}^{*})(i=1,2)$
3 Silent Teraoka-Baston
Teraoka [1] $S$ ilent
$M_{1}(x, y)=\{\begin{array}{ll}K_{1}(x) , x\leq y,\{1-A_{2}(y)\}K_{1}(y) , x>y,\end{array}$ (10)
$M_{2}(x, y)=\{\begin{array}{ll}K_{2}(y) , y\leq x,\{1-A_{1}(x)\}K_{2}(y) , y>x.\end{array}$ (11)
(10) (11) Silent Teraoka
Silent
Baston and Gamaev [2]
$M_{1}(x, y)=\{\begin{array}{ll}K_{1}(x) , x<y,P_{1}(x) , x=y,\{1-A_{2}(y)\}K_{1}(x) , x>y,\end{array}$ (12)
$M_{2}(x, y)=\{\begin{array}{ll}K_{2}(y) , y<x,P_{2}(y) , y=x,\{1-A_{1}(x)\}K_{2}(y) , y>x.\end{array}$ (13)
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$P_{i}(t)(i=1,2)$ $0\leq P_{i}(t)<K_{i}(t)$ (12) (13)
Silent Baston Silent Baston
Silent Teraoka
Baston and Gamaev [2] Silent Baston
(12) (13) $(t)$ $0\leq P_{i}(t)\leq K_{i}(t)$ Teraoka Baston
$0\leq P_{i}(t)<K_{i}(t)$ Silent




$\frac{\partial}{\partial x}M_{1}(x, F_{2}^{*}) = 0$ , (14)
$\frac{\partial}{\partial y}M_{2}(F_{1}^{*}, y) = 0$ (15)
(14) (15) $F_{i}^{*}(i=1,2)$ $f_{i}^{*}(t)=dF_{i}^{*}(t)/dt$








$\lambda(a)$ $0\leq a\leq m_{2}$ $\{1-A_{2}(m_{2})\}K_{1}(m_{1})\leq K_{1}(m_{2})$
$\lambda(a^{*})=0$ $a^{*}$
3.2 [1]: Silnet Teraoka-Baston
(16)
$(t)=\{\begin{array}{ll}0, 0\leq t<a,f_{i}(t) , a\leq t<m,0, m\leq t\leq 1\end{array}$ (19)
3.1: $m=m_{2}$ Silnet Teraoka-Baston $\{1-A_{2}(m_{2})\}K_{1}(m_{1})\geq K_{1}(m_{2})$
$F_{i}^{*}(t)=\{\begin{array}{l}0, 0\leq t<m_{i},1, m_{i}\leq t\leq 1\end{array}$ (20)
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$M_{1}(F_{1}^{*}, F_{2}^{*}) = \{1-A_{2}(m_{2})\}K_{1}(m_{1})$ , (21)
$M_{2}(F_{1}^{*}, F_{2}^{*}) = K_{2}(m_{2})$ (22)
3.1 (8) (9)
3.2: $m=m_{2}$ Silnet Teraoka-Baston $\{1-A_{2}(m_{2})\}K_{1}(m_{1})<K_{1}(m_{2})$
$F_{i}^{*}(t)=\{\begin{array}{ll}0, 0\leq t<a,\int_{a}^{t}f_{i}^{*}(t)dt, a\leq t<m,\int_{a}^{m}f_{i}^{*}(t)dt+\alpha_{i}I(z) , m\leq t\leq m_{i},1, m<t\leq 1\end{array}$ (23)
$a= \max(a^{*}, a_{1})$ $\alpha_{i}(i=1,2)$
$\alpha_{i}=1-\int_{a}^{m}f_{i}^{*}(t)dt$ , (24)
$I_{i}(z)$
$I_{i}(z)=\{\begin{array}{ll}1, z=m_{i},0, otherwise\end{array}$ (25)
$M_{i}(F_{1}^{*}, F_{2}^{*})=K_{i}(a), i=1,2$ (26)
: 1 4 (i) $0\leq x<a,$ (ii) $a\leq x<m$ , (iii) $x=m,$ (iv)
$m<x\leq 1.$ $(i)$ (5) (12)
$M_{1}(x, F_{2}^{*})=K_{1}(x)<K_{1}(a)$ (27)
(ii)
$M_{1}(x, F_{2}^{*})= ax \{1-A_{2}(y)\}K_{1}(x)dF_{2}^{*}+\int_{x}^{m-0}K_{1}(x)dF_{2}^{*}+K_{1}(x)\alpha_{2}$ (28)
$a\leq x<m$ $M_{1}(x, F_{2}^{*})$
(28) $x=a$
$M_{1}(a, F_{2}^{*})=K_{1}(a)( \int_{a}^{m-0}dF_{2}^{*}+\alpha_{2})=K_{1}(a)$ (29)
(iii) (23)
$M_{1}(m, F_{2}^{*}) = \int_{a}^{m-0}\{1-A_{2}(y)\}K_{1}(m)dF_{2}^{*}+P_{1}(m)\alpha_{2}$
$= K_{1}(a)-\{K_{1}(m)-P_{1}(m)\}\alpha_{2}\leq K_{1}(a)$ (30)
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(iv)
$M_{1}(x, F_{2}^{*}) = \int_{a}^{m-0}\{1-A_{2}(y)\}K_{1}(x)dF_{2}^{*}+\{1-A_{2}(m)\}K_{1}(x)\alpha_{2}$
$= K_{1}(x) \{\frac{K_{1}(a)}{K_{1}(m)}-A_{2}(m)\alpha_{2}\}$ (31)
$K_{1}(x)$ (31) $x=m_{1}$
$M_{1}(m_{1}, F_{2}^{*})=K_{1}(m_{1}) \{\frac{K_{1}(a)}{K_{1}(m)}-A_{2}(m)\alpha_{2}\}$ (32)
(32) $K_{1}(a)$ $a=a^{*}$ 4.1
$M_{1}(m_{1}, F_{2}^{*})=K_{1}(m_{1}) \{\frac{K_{1}(a^{*})}{K_{1}(m)}-A_{2}(m)\alpha_{2}\}=K_{1}(a^{*})$ (33)
$a=a_{1}$ 4.1 $\lambda(a_{1})<0$
$M_{1}(m_{1}, F_{2}^{*})=K_{1}(m_{1}) \{\frac{K_{1}(a_{1})}{K_{1}(m)}-A_{2}(m)\alpha_{2}\}<K_{1}(a_{1})$ (34)
$x$
$M_{1}(x, F_{2}^{*})\leq K_{1}(a)$ (35)
$a=a^{*}$
$M_{1}(F_{1}^{*}, F_{2}^{*})= \int_{a^{*}}^{m-0}K_{1}(a^{*})dF_{1}^{*}+K_{1}(a^{*})\alpha_{1}=K_{1}(a^{*})$ (36)
$a=a_{1}$ (17) (24) $\alpha_{1}=0$
$M_{1}(F_{1}^{*}, F_{2}^{*})= \int_{a_{1}}^{m-0}K_{1}(a_{1})dF_{1}^{*}=K_{1}(a_{1})$ (37)
2
3.1: Silnet Teraoka-Baston
3.1 3.2 Silent Baston Silent
Baston 3.1
4 Noisy Teraoka-Baston
Noisy Teraoka [1] Noisy
$M_{1}(x, y)=\{\begin{array}{ll}K_{1}(x) , x\leq y,\{1-A_{2}(y)\}K_{1}(r(y)) , x>y,\end{array}$ (38)
$M_{2}(x, y)=\{\begin{array}{ll}K_{2}(y) , y\leq x,\{1-A_{1}(x)\}K_{2}(r(x)) , y>x.\end{array}$ (39)
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4 (38) (39) Noisy Teraoka
Noisy
$r(t)$ Baston and Gamaev [2]
Silent Noisy Baston
Silent
$M_{1}(x, y)=\{\begin{array}{ll}K_{1}(x) , x<y,P_{1}(x) , x=y,\{1-A_{2}(y)\}K_{1}(r(y)) , x>y,\end{array}$ (40)
$M_{2}(x, y)=\{\begin{array}{ll}K_{2}(y) , y<x,P_{2}(y) , y=x,\{1-A_{1}(x)\}K_{2}(r(x)) , y>x.\end{array}$ (41)
Silent $P_{i}(t)(i=1,2)$ $0\leq P_{i}(t)\leq K_{i}(t)$ (40)
(41) Noisy Teraoka Baston 5 $(t)>K_{i}(t)$
$K_{i}(b_{i})=\{1-A_{3-i}(b_{i})\}K_{i}(m_{i}) , i=1,2$ (42)
$b_{i}$ $t\in(b_{i}, 1]$
$\theta_{3-i}(t)=\frac{K_{i}’(t)}{K_{i}(t)-\{1-A_{3-i}(t)\}K_{i}(m_{i})}$ (43)
4.1: Noisy Teraoka-Baston $F_{i}^{*}(t)(i=1,2)$
$F_{i}^{*}(t)=1- \exp\{-\int_{b}^{t}\theta_{i}(t)dt\}, b\leq t<c$. (44)
$b= \max(b_{1}, b_{2})$ $c$ $b<c\leq m$
: 1 1 $b\leq x\leq c$
$M_{1}(x, F_{2}^{*})= \int_{b}^{x}\{1-A_{2}(y)\}K_{1}(m_{1})dF_{2}^{*}+\int_{x}^{c}K_{1}(x)dF_{2}^{*}$ (45)
$\frac{1}{1-F_{2}^{*}(x)}\cdot\frac{\partial F_{2}^{*}(x)}{\partial x}=\frac{\partial K_{1}(x)}{\partial x}\cdot\frac{1}{K_{1}(x)-\{1-A_{2}(x)\}K_{1}(m_{1})}=\theta_{2}(x)$ (46)
$x$
$F_{2}^{*}(t)=1-d \exp\{-\int_{b}^{t}\theta_{2}(t)dt\}$ (47)
$d$ $t=b$ $d=1$ 2
4.2 [1]: $c\in(b_{i}, m)$
$\int_{a}^{c}\theta_{3-i}(t)dtarrow\infty$ , as $aarrow b_{i}$ (48)
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4.1: $m=m_{2}$ Noisy Teraoka-Baston $b\geq m$
$F_{i}^{*}(t)=\{\begin{array}{l}0, 0\leq t<m_{i},1, m_{i}\leq t\leq 1\end{array}$ (49)
$M_{1}(F_{1}^{*}, F_{2}^{*}) = \{1-A_{2}(m_{2})\}K_{1}(m_{1})$ , (50)
$M_{2}(F_{1}^{*}, F_{2}^{*}) = K_{2}(m_{2})$ (51)
4.1 (8) (9)
4.2: $b=b_{2}$ Noisy Teraoka-Baston $b<m$
$F_{1}^{*}(t)$ $=$ $\{\begin{array}{l}0, 0\leq x<b,1, b\leq x\leq 1,\end{array}$ (52)




$J(z)=\{\begin{array}{ll}1, z=c,0, otherwise\end{array}$ (55)
$M_{i}(F_{1}^{*}, F_{2}^{*})=K_{i}(b), i=1,2$ (56)
: 2 1
$M_{1}(x, F_{2}^{*})=\{\begin{array}{ll}K_{1}(x) , 0\leq x<b,K_{1}(b) , b\leq x<c,K_{1}(b)-\{K_{1}(c)-P_{1}(c)\}\alpha_{2}, x=c,K_{1}(b)-[K_{1}(c)-\{1-A_{2}(c)\}K_{1}(m_{1})]\alpha_{2}, c\leq x\leq 1\end{array}$ (57)
1 2
$M_{2}(F_{1}^{*}, y)=\{\begin{array}{ll}K_{2}(y) , 0\leq y<b,P_{2}(b) , y=b,\{1-A_{1}(b)\}K_{2}(m_{2})=K_{2}(b) , b<y\leq cK_{2}(b) c<y\leq 1\end{array}$ (58)
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$(x, y)$ $|$
$M_{1}(x, F_{2}^{*}) \leq K_{1}(b)$ , (59)
$M_{2}(F_{1}^{*}, y) \leq K_{2}(b)$ (60)
$M_{i}(F_{1}^{*}, F_{2}^{*})=K_{i}(b)$ (61)
4.3: $b=b_{2}$ $m=m_{1}$ Noisy Teraoka-Baston $b<m$
$F_{1}^{*}(x)$ $=$ $\{\begin{array}{l}0, 0\leq x<b,1, b\leq x\leq 1,\end{array}$ (62)
$F_{2}^{*}(y)$ $=$ $\{\begin{array}{ll}0, 0\leq y<b,1-\exp\{-\int_{b}^{y}\theta_{2}(t)dt\}, b\leq y<m,1-\exp\{-\int_{b}^{m}\theta_{2}(t)dt\}+\alpha_{2}I(y) , m\leq y<c,1, c\leq y\leq 1.\end{array}$ (63)
$c>m$
$M_{i}(F_{1}^{*}, F_{2}^{*})=K_{i}(b), i=1,2$ (64)
: 1
$M_{1}(x, F_{2}^{*})=\{\begin{array}{ll}K_{1}(\overline{x}) , 0\leq x<b,K_{1}(b) , b\leq x\leq m,K_{1}(b)-\{K_{1}(m_{1})-K_{1}(x)\}\alpha_{2}, m<x<c,K_{1}(b)-\{K_{1}(m_{1})-P_{1}(c)\}\alpha_{2}, x=c,K_{1}(b)-[K_{1}(m_{1})-\{1-A_{2}(c)\}K_{1}(c)]\alpha_{2}, c<x\leq 1\end{array}$ (65)
2
$M_{2}(F_{1}^{*}, y)=\{\begin{array}{ll}K_{2}(y) , 0\leq y<b,P_{2}(b) , y=b,\{1-A_{1}(b)\}K_{2}(m_{2})=K_{2}(b) , b<y<mK_{2}(b) m\leq y<c,K_{2}(b) c\leq y\leq 1\end{array}$ (66)
$(x, y)$
$M_{1}(x, F_{2}^{*}) \leq K_{1}(b)$ , (67)
$M_{2}(F_{1}^{*}, y) \leq K_{2}(b)$ (68)
$M_{i}(F_{1}^{*}, F_{2}^{*})=K_{i}(b)$ (69)
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4.1 $b\geq m$ 3.1 $\{1-A_{2}(m_{2})\}K_{1}(m_{1})\geq K_{1}(m_{2})$
2 Noisy





3 4 $0\leq P_{i}(t)\leq K_{i}(t)$






$\gamma=\max(\gamma_{1}, \gamma_{2})$ $\delta=\min(\delta_{1}, \delta_{2})$
5.1: $m=m_{2}$ $b\geq m$
(i) $\{1-A_{2}(m_{2})\}K_{1}(m_{1})\geq P_{1}(m_{2})$ $K_{2}(m_{2})\geq P_{2}(m_{1})$
$F_{i}^{*}(t)=\{\begin{array}{l}0, 0\leq t<m_{i},1, m_{i}\leq t\leq 1\end{array}$ (72)
$M_{1}(F_{1}^{*}, F_{2}^{*}) = \{1-A_{2}(m_{2})\}K_{1}(m_{1})$ , (73)
$M_{2}(F_{1}^{*}, F_{2}^{*}) = K_{2}(m_{2})$ (74)
(ii) $\{1-A_{2}(m_{2})\}K_{1}(m_{1})\geq P_{1}(m_{2})$ $K_{2}(m_{2})<P_{2}(m_{1})$
$F_{i}^{*}(t)=\{\begin{array}{l}0, 0\leq t<m_{1},1, m_{1}\leq t\leq 1\end{array}$ (75)
$M_{i}(m_{1}, m_{1}) = P_{i}(m_{1}), i=1,2$ (76)
(iii) $\{1-A_{2}(m_{2})\}K_{1}(m_{1})<P_{1}(m_{2})$ $K_{2}(m_{2})\geq P_{2}(m_{1})$
$F_{i}^{*}(t)=\{\begin{array}{l}0, 0\leq t<m_{2},1, m_{2}\leq t\leq 1\end{array}$ (77)
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$M_{i}(m_{2}, m_{2}) = P_{i}(m_{2}), i=1,2$ (78)
(iv) $\{1-A_{2}(m_{2})\}K_{1}(m_{1})<P_{1}(m_{2})$ $K_{2}(m_{2})<P_{2}(m_{1})$
$F_{i}^{*}(t)=\{\begin{array}{l}0, 0\leq t<m_{1},1, m_{1}\leq t\leq 1,\end{array}$ (79)
$F_{i}^{*}(t)=\{\begin{array}{l}0, 0\leq t<m_{2},1, m_{2}\leq t\leq 1\end{array}$ (80)
$(m_{1}, m_{1})$ $=$ $P_{i}(m_{1}),$ $i=1,2$ , (81)
$M_{i}(m_{2}, m_{2}) = P_{i}(m_{2}), i=1,2$ (82)
5.2: $m=m_{2}$ $b<m$
(i) $K_{2}(m_{2})\geq P_{2}(m_{1})$
$F_{i}^{*}(t)=\{\begin{array}{l}0, 0\leq t<m_{2},1, m_{2}\leq t\leq 1\end{array}$ (83)
$M_{i}(m_{2}, m_{2}) = P_{i}(m_{2}), i=1,2$ (84)
(ii) $K_{2}(m_{2})<P_{2}(m_{1})$
$F_{i}^{*}(t)=\{\begin{array}{l}0, 0\leq t<t^{*},1, t^{*}\leq t\leq 1\end{array}$ (85)
$\gamma\leq t^{*}\leq\delta$
$M_{i}(t^{*}, t^{*}) = P_{i}(t^{*}), i=1,2$ (86)




$F_{2}^{*}(y)$ $=$ $\{\begin{array}{ll}0, 0\leq.y<a, _{}2^{*}(t)dt, a\leq y\leq m, (88)\end{array}$
$\int_{b}^{x}f_{1}^{*}(t)dt,$ $a\leq x\leq m$ , (87)
1, $m<x\leq 1,$
1, $m<y\leq 1.$
$f_{i}^{*}(t)= \frac{K_{3-i}(a)K_{3-i}’(t)}{\{K_{3-i}(t)\}^{2}A_{i}(t)}, i=1,2$ (89)
$M_{i}(F_{1}^{*}, F_{2}^{*})=K_{i}(b), i=1,2$ (90)
5.1, 5.2, 5.3 (8) (9)
5.1 (iv) (79) (80)
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